Abstract
Introduction
In turns out that the Sumudu transform has very special and useful properties and can help with intricate applications in science and engineering. The sumudu transform, was proposed originally by Watugala [1, 2, 3] . In [4, 5] some fundamental properties of the Sumudu transform were established. Subsequently exploited by Weerakoon [6, 7] and they have been used by Chaurasia et al. for Schodinger equation [8] . Recently Kilicman et al. [9] applied this transform to solve the system of differential equations.
In this work, we apply Sumudu transform method to derive fundamental system of solutions to homogeneous equation of the following form
and the solutions of fractional Diffusion-Wave equation
with the boundary conditions
where ( ), = 1,2 are continuous and c is constant.
Definition1. ([1,2])
The Sumudu transform over the set functions
is defined by 
( ) = 0 + ( ).
Definition 4. ([10,13])
The fractional Caputo's derivative of is given by
where, ∈ −1 , − 1 < ≤ , ∈ ℕ.
Definition 5. ([10,11])
The Mittag-Leffler function ( ) for > 0 and ∈ ℂ is defined by the series representation
and generalized Mittag-Leffler function , ( ) is defined by
where ( ) 0 = 1 and for ∈ ℕ: ( ) = ( + 1) … ( + − 1).
Definition 6. ([12])
Linearly independent solutions of the equation (1) form the fundamental system of solutions if
2. Main Results.
Lemma 2.1. The following results are satisfied to inverse Sumudu transform
.
Proof. i.It can be easily established by expanding the binomial function appearing in i and interpreting it with the help of formula
. [8] ii. To find inverse Sumudu transform of this function, we have
Now, using result $i$, it gives the desired result.
Definition 7. ([8])
The Sumudu transform of the Caputo's derivative of the function is given by
Now, we apply Sumudu transform method to derive explicit solutions to Cauchy problem (1-2).
Theorem 2.1. The functions
yields the fundamental system of solutions to Cauchy problem (1-2).
Proof. Applying the Sumudu transform to (1), we have
where �( )denotes [ ( )]. Thus, from Lemma (2.1), we derive the following solution to the Eq.(1)
=0
It follows
By the above relations Wronskian ( ) = [ ( ) ( )] , =0 −1 at the point zero is equal :
Thus the proof is complete.
Theorem 2.2. Fractional Diffusion-Wave equation
along with initial conditions
where ( ), = 1,2, are continuous and is constant has its solution given by
where * ( ), = 1,2, are the fourier transform of ( ), = 1,2.
Proof. Applying the Sumudu transform with respect to time variable and using initial condition (4) in (3), we find
Taking the fourier transform of the above equation, we get
Solving for � * ( , ), we get
Inverting the sumudu transform with the help Lemma (2.1), we obtain 
